Device fabrication. The microfluidic devices were fabricated using standard photolithographic processes. 2 Channel molds were patterned using negative photoresist (SU-8 2050, Microchem Corp., Westborough, MD) on Si substrate. Poly(dimethylsiloxane) (PDMS) (Sylgard 184 elastomer kit, Dow Corning Corp., Midland, MI) was used for device fabrication. All microchannels were 46.0 μm tall with a distance of 10.0 mm between the inlet and each outlet and having 500 μm-wide main channel that branched into two channels (each 250 μm wide for 1:1 channel width ratio between upper and lower branches) ( Figure S2a) . A second channel (auxiliary channel) 10.0 mm long and 500 μm wide was located parallel to the separation channel at a distance of 300 μm. A 4.0 mm-diameter biopsy punch was used to create the inlet and outlet reservoirs, unless noted otherwise. A mechanical incision was made using a scalpel blade across the lower branch and auxiliary channel, and subsequently filled with 10.0 μL 3 of Nafion®. The membrane was then cured at 95ºC for 10 min. Excess Nafion® was removed by applying and peeling away low residue tape. The PDMS layer and glass slide were treated with air plasma (PDC-001, Harrick Plasma, Ithaca, NY) for 60 s (medium RF power) and then bonded together. All microfluidic devices were rinsed with double deionized water and coated with Pluronic (3.0 μM in 10.0 mM phosphate buffer) for at least 18 h. The Pluronic solution was used to suppress the electroosmotic flow. The microfluidic devices were then rinsed with 20.0 mM surfactant solution for 1 h before use to ensure uniform wall charge regardless of the surfactant concentration employed in the experiment. Then just before use, the device was rinsed with 10.0 mM sodium phosphate buffer (pH 7.4) for 15 min to remove the 20 mM surfactant solution. In each experiment, the driving voltage was applied between the outlet of the lower branch (V+, Figure S2 ) and both ends of the auxiliary channel (Gnd, Figure S2 ). Microfluidic devices with high channel width ratio between the upper and lower branches (Figure S2b,c) were fabricated and operated using the same procedure. 
± 0.03 mM. These values are in good agreement with those previously published. 1 The CMC of SDS in 10.0 mM sodium phosphate buffer remained in the previously published range even when BODIPY was added (CMC SDS+BODIPY = 4.53 mM, for both 0.05 mM and 0.10 mM BODIPY). Device fabrication. The microfluidic devices were fabricated using standard photolithographic processes. 2 Channel molds were patterned using negative photoresist (SU-8 2050, Microchem Corp., Westborough, MD) on Si substrate. Poly(dimethylsiloxane) (PDMS) (Sylgard 184 elastomer kit, Dow Corning Corp., Midland, MI) was used for device fabrication. All microchannels were 46.0 μm tall with a distance of 10.0 mm between the inlet and each outlet and having 500 μm-wide main channel that branched into two channels (each 250 μm wide for 1:1 channel width ratio between upper and lower branches) ( Figure S2a ). A second channel (auxiliary channel) 10.0 mm long and 500 μm wide was located parallel to the separation channel at a distance of 300 μm. A 4.0 mm-diameter biopsy punch was used to create the inlet and outlet reservoirs, unless noted otherwise. A mechanical incision was made using a scalpel blade across the lower branch and auxiliary channel, and subsequently filled with 10.0 μL 3 of Nafion®. The membrane was then cured at 95ºC for 10 min. Excess Nafion® was removed by applying and peeling away low residue tape. The PDMS layer and glass slide were treated with air plasma (PDC-001, Harrick Plasma, Ithaca, NY) for 60 s (medium RF power) and then bonded together. All microfluidic devices were rinsed with double deionized water and coated with Pluronic (3.0 μM in 10.0 mM phosphate buffer) for at least 18 h. The Pluronic solution was used to suppress the electroosmotic flow. The microfluidic devices were then rinsed with 20.0 mM surfactant solution for 1 h before use to ensure uniform wall charge regardless of the surfactant concentration employed in the experiment. Then just before use, the device was rinsed with 10.0 mM sodium phosphate buffer (pH 7.4) for 15 min to remove the 20 mM surfactant solution. In each experiment, the driving voltage was applied between the outlet of the lower branch (V+, Figure S2 ) and both ends of the auxiliary channel (Gnd, Figure S2 ). Microfluidic devices with high channel width ratio between the upper and lower branches (Figure S2b ,c) were fabricated and operated using the same procedure. After the full voltage sequence, the device was thoroughly rinsed for 15 min using phosphate buffer (10.0 mM, pH 7.4), and imaged to obtain the background fluorescence intensity of the channel walls. These experiments were repeated three times. Figure S5 shows the average extraction efficiency obtained over a time period of 10 min. The mean fluorescence intensity across the lower branch of microfluidic device was measured 300 μm downstream from the ion selective membrane and used for quantitative analysis. All fluorescence intensities were background subtracted. Extraction efficiency was calculated as described in the preceding paragraphs. Figure S8 
